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(54) Alignment method, overlay deviation inspection method and photomask 



(57) When an alignment mark (41 ) andfirst and sec- 
ond overlay deviation inspection marks (42) as well as 
a device pattern are successively formed on a wafer (1 ) 
using a first photomask (21) and a second photomask, 
each of the alignment mark (41) and the overlay devia- 
tion inspection marks (42) are formed to have a part of 
the device pattern or marks having sizes and shapes 
similar to those of the device pattern, whereby these 
marks (42) receive a deviation error caused by the in- 
fluence given by the aberration of the light projection op- 
tical lens (3) usedfor perfomning the pattern transfer and 
an error in the following processing steps in substantially 
the same degree as the device pattern, and an amount 
of the overlay deviation error is measured correctly so 
as to achieve an alignment of the photomasks (21) In a 
high accuracy. 
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Description 

[0001] The present invention relates to an alignment 
method for precisely overlaying photomasks used In li- 
thography steps perfonned in manufacturing of semi- 
conductor devices, a pattern-overlay inspection meth- 
od, and a photomask used in these methods. 
[0002] In the conventional method of manufacturing 
a semiconductor device, a semiconductor wafer is ex- 
posed to lights having mask patterns exceeding 20 pat- 
terns to overlay the mask patterns successively on the 
semiconductor wafer for fonning finally a plurality of de- 
vice patterns on the semiconductor wafer. When the pat- 
tern exposure is performed, the positioning of a photo- 
mask in an exposure apparatus Is performed according 
to an alignment mark fornied in advance on the photo- 
mask. Afterthe positioning is fixed, the pattern exposure 
Is perfonned to form a resist pattern on a chip of the 
semiconductor wafer for correctly overlaying the resist 
pattern on a pattern formed in advance within the chip. 
[0003] The pattern -overlay Inspection is then per- 
formed on the basis of the resist pattern and the pattern 
formed in advance on the chip so as to inspect whether 
a device pattern to be fomned is correctly overlaid on the 
device pattern formed in advance on the chip. 
[0004] It was customary in the past to inspect the 
overlay deviation of the alignment by forming inspection 
marks with given sizes and shapes for inspecting the 
overlay deviation of the alignment on first and second 
layers of wires, for example, on a silicon wafer. Then the 
formed marks are used in the measuring step for obtain- 
ing the deviation amount of the relative positions of the 
overlay inspection marks with an inspecting apparatus. 
In this case, since the inspection marks for inspecting 
the overlay deviation of the alignment were designed to 
have a size and shape that could be easily recognized 
by the Inspecting apparatus, it was customary in the past 
to use the particular mark differing from the device pat- 
tern in size and shape. 

[0005] FIG. 8 is a plan view showing typical conven- 
tional inspection marks for inspecting the deviation of 
alignment formed on the wafer together with a device 
pattern. The inspection marks include inner four marks 
101 and outer four marks 102. The outer marks 102 are 
arranged to have a pitch of 28 |im as shown In the f igure. 
Therefore, each of the outer marks 102 has a length 
slightly shorter than 28 p.m. 

[0006] The inspection marks 101 are formed in ad- 
vance inthefirst layer of wires on the wafer for example, 
and the inspection marks 1 02 are then formed on a sec- 
ond layer of wires on the first layer of wires to have an 
arrangement as shown in FIG. 8. The deviation of align- 
ment can be inspected by obtaining a subtraction of a 
measured distance between the neighboring marks 101 
and 102 and a reference distance, for example. 
[0007] However, with progress in miniaturization of 
the device pattern achieved in recent years, a difficulty 
has arisen that, In the case where an inspection mark 



2 

for Inspecting the deviation of alignment and a device 
pattern are formed slmutt8?"'oously. it Is substantially im- 
possible to form both the in . action mark and the device 
pattern with substantially th-.- same degree of accuracy. 

5 [0008] The difficulty is derived from the situation that 
the inspection marks for inspecting the deviation of 
alignment and the device pattern are not similar or equal 
to each other in size and shape. To be more specific, an 
error in the pattern position, size and shape takes place 

10 due to the aben-ation and focus position of the projection 
optical system including a projection lens in the expo- 
sure apparatus used in the lithography. In addition, the 
degree of the error varies depending on the shape, size 
and local density of the inspection marks and those of 

15 the device patterns. 

[0009] It should also be noted that the working proc- 
esses such as the etching and CMP (Chemical Mechan- 
ical Polishing) processes are likely to affect the degree 
of the error by the difference in the pattern shape and 

20 the difference in the local density of the patterns. FIG. 
9 exemplifies a device pattern formed on the wafer to- 
gether with the overlay deviation inspection marks 
shown in FIG. 8, for example. As shown in FIG. 9, the 
pitch of the device pattern is 0.35 |im. Thus, the device 

25 pattern shown in FIG, 9 is utterly different from the in- 
spection marks shown In FIG. 8 in shape and size. 
[0010] Also, the device pattern includes in some cas- 
es patterns differing from each other in the shape, size, 
density, etc. even if these patterns are formed on the 

30 same layer of wires on the wafer. In such a case, a dif- 
ference in the error amount in respect of the pattern po- 
sition and shape takes place depending on the differ- 
ence in the pattern size and shape. In order to form a 
precise pattern, it is desirable to measure the errors in 

35 the position, shape and size of all the device patterns. 
However, such a measuring means has not been devel- 
oped in the past. 

[0011] The similar problems are also generated in the 
alignment mark used for finding the alignment position 

40 of the photo-mask in the light exposure step perfonned 
by using the exposure apparatus as well as in the in- 
spection mark for measuring the deviation of alignment. 
In the case of using a mark that does not resemble the 
device pattern as the alignment mari<, a difficulty is gen- 

45 erated that it is difficult to recognize correctly the actual 
device pattern position on the wafer exposed to the light. 
[0012] FIG. 10 is a plan view showing the convention- 
al alignment mark formed on a wafer. The conventional 
alignment mark has a pattern having a pitch of 12 [xm 

50 larger than that of the device pattern shown in FIG. 9 
and is shaped like an oblong band, which widely differs 
from the device pattern shown in FIG. 9 in shape, size, 
etc. 

[0013] Jpn. Pat. Appln. KOKAI No. 9-102457 disclos- 
55 es a means for solving the problem of an error generated 
from the situation that the alignment mark differs from 
the device pattern in shape and size. It is disclosed that 
the length of the alignment mark is divided into a length 
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close to that of the device pattern. However, since the 
mark for inspecting the deviation of alignment and the 
alignment mark are designed separately from each oth- 
er In the past, the Inspecting mark and the alignment 
mark widely differ from each other in, for example, the 
pitch as apparent from FIGS. 8 and 1 0, resulting in fail- 
ure to permit these inspecting mark and the alignment 
mark to be related to each other in the pattern size and 
shape. 

[0014] This Implies that the degree of the error in the 
pattern position taking place in the lithography and the 
subsequent working steps differs depending on the 
mark. As a result, it was difficult to measure accurately 
where and in what shape the device pattern formed on 
the basis of the alignment mark was formed so as to 
cause generation of the device pattern error. 
[0015] As described above, the alignment mark, the 
mark for inspecting the deviation of alignment, and the 
device pattem differ from each other In the constituents 
of the pattem such as the pattern shape, size and den- 
sity, with the result that the degrees of errors taking 
place In the pattem forming step differ from each other. 
For example, in forming a multi-layer structure by suc- 
cessively overlaying a first layer of wires, a second layer 
or wires, etc. on the wafer, it is difficult to overlay these 
layers of wires one upon the other with a high accuracy, 
thereby giving rise to a serious problem to be solved for 
manufacturing a semiconductor device of a multi-layer 
structure. 

[001 6] An object of the present Invention is to provide 
an alignment method, a high accuracy overlay inspec- 
tion method and a photomask used in these methods, 
in which both the alignment mark and the device pattern 
are formed so as to be affected in substantially the same 
degree by the error caused by the aberration of the pro- 
jection optical system of the light exposure device used 
in exposing the pattern to the exposure light and by the 
error in the processing. 

[0017] As a result, the amount of the positional devi- 
ation of the device pattem is rendered substantially 
equal to the amount of the positional deviation of the 
alignment mark and the mark for Inspecting the overlay 
of photomasks. 

[0018] According to the present invention, an align- 
ment method that is expected to achieve the alignment 
with a high accuracy, an Inspecting method of overlay 
of device patterns in a high accuracy, and a photomask 
used for these methods. 

[001 9] The present Invention Is featured in that, where 
a first photomask and a second photomask are used in 
the lithography step employed in the manufacturing 
process of a semiconductor device, the mark for In- 
specting the deviation of the alignment of the mask and 
the alignment mark are constructed to include at least 
a part of the device pattern included in these masks 
when the first or second photomask is used for the light 
exposure. Since each of the alignment mark and the 
mark for inspecting the overlay of device pattern in 
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eludes a mark equal or similar to those of the device 
pattern in size and shape in the corresponding photo- 
mask, the error caused by the aberration of the projec- 
tion optical system used in the pattern exposure step 
5 and the error in the processing are received in substan- 
tially the same amourit. As a result, the amounts of the 
positional deviation of these marks and patterns are 
substantially the same so as to make it possible to ex- 
pect an alignment of a high accuracy 
[0020] The present invention Is also featured in that, 
where a first photomask and a second photomask are 
used in the lithography step Included in the manufactur- 
ing process of a semiconductor device, marks capable 
of measuring the relative deviation amount taking place 
among different patterns in size and shape are formed 
In the first photomask as the marks for the overlay in- 
spection of the device patterns. The marks capable of 
measuring the relative deviation amount among the dif- 
ferent pattems include a reference pattern having a rel- 
atively small deviation with respect to that of the device 
pattern shape and a mark having a relatively large de- 
viation with respect to the device pattern shape. 
[0021] The second photomask has also overlay in- 
spection marks capable of measuring the amount of the 
relative deviation among different patterns, the relative 
deviation taking place when the second photomask is 
used for the light exposure. The marks include a refer- 
ence mark having a relatively small deviation with re- 
spect to that of the device pattern shape and a mark 
having a relatively large deviation with respect to the de- 
vice pattern shape, In the same manner as the first pho- 
tomask. 

[0022] Since the amounts of the positional deviation 
of the first photomask and the second photomask, the 
positional deviation being caused by the aberration of 
the projection optical system of the device pattern, are 
measured, and the result of the measurement Is used 
for correcting the position in perfomriing the light expo- 
sure by using the first photomask and the second pho- 
tomask which are overlaid one upon the other, it is pos- 
sible to expect the alignment of a high accuracy. 
[0023] Further, the present Invention is featured in 
that, where a first photomask and a second photomask 
are used In the lithography step included in the manu- 
facturing process of a semiconductor device, the refer- 
ence pattems of the first and second masks are the pat- 
terns receiving substantially the same error even if there 
Is an error in the aberration of the projection optical sys- 
tem. When the light exposure Is performed by overlaying 
the second photomask on the pattern formed by the first 
photomask, the overlay is corrected in view of the error 
In the relative positional deviation of the device shape 
relative to the reference pattern of the first photomask 
and in view ofthe similar error of the second photomask, 
making it possible to obtain a desired overlaying accu- 
racy. 

[0024] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
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vention may also be a sub-combination of these de- 
scribed features. 

[0025] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIGS. 1 A to 1 C are plan views collectively showing 
an alignment mark and a mark for Inspecting the 
deviation of pattern overlay, which are formed in the 
light exposure step performed by using first and 
second photomasks by the method of the present 
invention, and a chip formed by using these align- 
ment mark and inspecting mark as well as the pro- 
cedure of the light exposure treatment; 
FIGS. 2A to 2D are plan views collectively showing 
various examples of alignment marks of the present 
invention formed by combination of different pat- 
terns on the same mask; 

FIGS. 3A to 3C are plan views collectively exempli- 
fying marks for inspecting the deviation of align- 
ment, which are formed by the pattern transfer or 
pattern exposure of the present invention; 
FIG. 4 is a plan view showing another example of 
the alignment mark of the present invention formed 
by combination of different patterns on the same 
photomask; 

FIGS. 5A and SB are plan views collectively show- 
ing other examples of the marks of the present in- 
vention for inspecting the deviation of alignment, 
which are formed by combination of different pat- 
terns on the same photomask; 
FIGS. 6Ato 6E are cross sectional views collective- 
ly showing sequentially steps of a manufacturing 
method of a semiconductor device by employing the 
alignment method of the present invention; 
FIG. 7 is a plan view showing a wafer using the 
alignment method of the present invention; 
FIG. 8 is a plan view showing a conventional mark 
for inspecting the deviation of alignment; 
FIG. 9 is a plan view showing one example of a de- 
vice pattern formed on a wafer; and 
FIG. 10 is a plan view showing the conventional 
alignment mark. 

[0026] Embodiments of the present Invention will now 
be described with reference to the accompanying draw- 
ings. In the present invention, where the light exposure 
is perfomned by using a first photomask and a second 
photomask in the lithography step included in the man- 
ufacturing process of a semiconductor device, the mark 
for inspecting the deviation of overlay and the alignment 
mark included in each of these photomasks are con- 
structed to include at least a part of the device pattern 
shape included in the mask. 

[0027] A first embodiment of the present invention will 
now be described with reference to FIGS. 1 A to 1 C. Spe- 
cifically, FIGS. 1A to 1C schematically show the state 
that, when a device pattern portion 4 of FIG. 1B is 



formed on a chip 11 by exposing a wafer 1 to light by 
using first and second photomasks, an alignment mark 
and an inspecting mark are formed simultaneously, and 
that these marks and the device pattern are formed on 

5 the chip 11 in positions deviated by predetemiined 
amounts from an ideal positions. 
[0028] In the first step, the device pattern portion 4 is 
formed by using a first photomask 21 in a predetermined 
position on each of a plurality of chips 11 formed on the 

10 wafer 1 shown in, for example, FIG. 7, e.g., in the posi- 
tion shown in FIG. 1 B together with an. alignment mark 
portion 25B and a mark portion 5B for inspecting the de- 
viation of overlay. 

[0029] Concerning the alignment mark portion 25B, a 

J5 mask pattern 25A consisting of a mask substrate 23 of 
a glass plate and a light shielding film 24 of a predeter- 
mined pattern formed on the mask substrate 23 is 
formed on the photomask 21, as shown in FIG. 1A. 
[0030] Light emitted from a light source (not shown) 

20 is incident on the first photomask 21 from the upper sur- 
face of the mask substrate 23 and passes through the 
light shielding film 24 so as to form a patterned light of 
the alignment mark. The patterned light is converged by 
a projection lens 3 so as to be projected as an alignment 

25 mark 41 within the alignment mark portion 26B on a re- 
sist film 21 A formed on the wafer 1 . 
[0031] As described herein later, If an ideal pattern 
forming position, when the positional deviation amount 
of the mask pattern 25A Is zero, is denoted by broken 

30 lines, the alignment mark 41 exposed to light is deviated 
in the X-direction in an amount of XI . To be more spe- 
cific, if the resist 21 A on the wafer 1 Is exposed to light 
by using the first photomask 21 , the alignment mark 25A 
within the alignment mark portion 25B on the first pho- 

35 tomask 21 is affected by, for example, the aberration of 
the projection lens 3, with the result that the alignment 
mark 25A is formed as a transferred alignment mark 41 
in a position deviated from the desired position in an 
amount of X1 as shown by the solid line in FIG. 1 A. 

40 [0032] It follows that, if the alignment mark 41 is 
formed on the wafer 1 by using a resist mask formed by 
developing the resist 21 A that was exposed to light, the 
alignment mark 41 is fonmed in a position deviated from 
the position of the alignment mark 25A on the photo- 

45 mask 21 In an amount of X1 . 

[0033] Concerning the overlay inspecting mark 
formed in the mark portion 58 on the chip 1 1 for inspect- 
ing the deviation of the overlay of the device pattern, the 
resist 21 A Is exposed to light by using an inspecting 

50 mark 5A within the inspecting mark portion 5B formed 
on the first photomask 21 , as shown in the left portion 
of FIG. 1 A. Like the alignment mark 25A, the inspecting 
mark 5A is also affected by, for example, the aberration 
of the projection lens 3, with the resultthat the inspecting 

55 mark 5A is formed as a mark portion 42 for inspecting 
the deviation of the transfer alignment in a position de- 
viated from the ideal position denoted by broken lines 
in an amount of XI . 
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[0034] To be more specific, If the mark 42 for inspect- 
ing tlie deviation of overlay is formed on the chip 11 by 
using the resist mask formed by developing the resist 
21A that is exposed to light, the inspecting mark 42 is 
formed as the mark portion 41 for inspecting the devia- 5 
tion In a position deviated in an amount of XI from the 
ideal mark 5A formed on the photomask 21 for inspect- 
ing the deviation of overlay, as shown in FIG. 1 A. There- 
fore, the relative positions between the alignment mark 
41 or the overlay inspection mark 42 and the device pat- io 
tern on the chip 11 are similar to those on the photomask 
21. 

[0035] Incidentally, the positional deviation in the X- 
dlrection alone is shown in FIG. 1 A. However, the posi- 
tional deviation caused by, for example, the aberration i^ 
of the projection lens 3 takes place not only in the X- 
directlon but also in the Y-direction. The positional devi- 
ation In the X-dlrection alone is described herein. Need- 
less lo say, however, it is necessary to inspect the 
amount of the positional deviation and to correct the de- 
viation in the Y-direction, too. Since the position devia- 
tion in the Y-direction can be corrected as in the correc- 
tion of the positional deviation in the X-direction, de- 
scription is omitted herein In respect of the correction of 
the positional deviation in the Y-direction. 
[0036] In the next step, a resist 22A newly formed on 
the wafer 1 by using a second photomask 22 formed of 
a glass substrate 26 and a light shielding film 27 formed 
on the substrate 26 is exposed to light, as shown in FIG. 
1 B. Formed on the second photomask 22 are a mark for 30 
inspecting the deviation of overlay together with the de- 
vice pattern. An alignment mark Is not formed on the 
second photomask 22. 

[O037] The mark for inspecting the deviation of align- 
ment formed on the second photomask 22 is a mark 43 35 
for inspecting the deviation of alignment fomied inside 
the mark 42, as shown in FIG. 1C, unlike the mark 42 
for inspecting the deviation of alignment, which is 
fomned on the chip 11 by using the mask mark 5A for 
inspecting the deviation of alignment, which is formed 40 
on the first photomask 21 . 

[0038] The mark 43 differs in size and shape from 
those of the mark 42 so as to distinguish easily these 
marks 42 and 43. Also, the mark 43 for inspecting the 
deviation of alignment is formed on the wafer at a posi- ^5 
tion different from that of the mark 42. In this embodi- 
ment, the mark 43 is formed inside the mark 42. How- 
ever, the mark 43 may be fomried outside the mark 42. 
[0039] The exposure position of the second photo- 
mask 22 is adjusted in conformity with the alignment 50 
mark 41 within the alignment mark portion 25B within 
tho chip 11 on the wafer 1 in the step of exposing the 
resist film 22A to light by using a light exposure appara- 
tus. Therefore, the second photomask 22 does not re- 
quire a mask pattern for the alignment mark. However, 55 
when another alignment mark is required for alignment 
a third photomask, for example, this another alignment 
mark may be formed on the chip 1 1 aligned to the align- 



ment mark fomied on the chip 11 using the second pho- 
tomask 22. 

[0040] The mark 43 for inspecting the deviation of 
alignment, which is transferred to the chip 11 on the wa- 
fer 1 by using the second photomask 22, is transferred 
inside the mark 42 for inspecting the deviation of align- 
ment, which is transferred by using the first photomask 
21. 

[0041] Each of the alignment mark 25A of the first 
photomask and the mark 5A for inspecting the deviation 
of alignment uses at least a part of the device pattern of 
the first photomask 21 as it is, or use a pattern equal to 
or similar to the device pattern. Also, the mark 43 for 
inspecting the deviation of alignment of the second pho- 
tomask 22 is substantially equal in size and shape to the 
device pattern (not shown) of the second photomask 22. 
[0042] Therefore, as In the case of the first photomask 
21 , the device pattern and the overlay inspection mark 
43 fonmed on the chip 11 using the second photomask 
22 are affected in the similar degree by the aberration 
and focus position of the projection lens 3 and the devi- 
ation of the device pattern Is similar to the overlay In- 
spection mark 43. 

[0043] However, the deviation of the device^ pattern 
and the marks of the first photomask 21 formed' on the 
chip 11 and the deviation of the device pattern and the 
marks of the second photomask 22 formed on the chip 
11 are not the same, because the sizes and shapes of 
the first and second photomasks are not the same and 
because the deviation is also affected by the mechanical 
errors of the exposure apparatus and a change in the 
exposure conditions when the first and second photo- 
masks are used in the same exposure apparatus. 
[0044] For example, by setting the overlay inspection 
mark 43 to be formed at a center potion of the overlay 
mark 42, when the device patters of the first and second 
photomasks 21 and 22 have the similar sizes and 
shapes, the deviation amount of the mark 43 from the 
center of the mark 42 will show the difference of the de- 
viatio n of the marks caused by the difference of the sizes 
and shapes of the device patterns on the first and sec- 
ond photomasks 21 and 22, as shown in FIG. 1C. 
[0045] In the first embodiment, the deviation of align- 
ment between the result of light exposure of the first pho- 
tomask 21 and the result of light exposure of the second 
photomask 22 is measured by using a mark for meas- 
uring the deviation of alignment consisting of the first 
mark 42 for inspecting the deviation of alignment formed 
on the chip 11 and the mark 43 for inspecting the devi- 
ation of alignment formed on the resist 22A. Alternative- 
ly, the deviation of alignment noted above can be meas- 
ured by forming each of the marks 42 and 43 on the chip 
11. 

[0046] For example, as shown in FIG. 1C, the differ- 
ence D between the center CI of the center points Gi 
and G2 in the outer overlay inspection marks 42 and the 
center C2 of the center points G3 and G4 in the Inner 
overlay Inspection marks 43 Is measured. This meas- 
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ured difference D shows a deviation generated between 
the overlay inspection marks formed on the chip 11 by 
using the photomasks 21 and 22. 
[0047] The mark 42 for inspecting the deviation of 
alignment is a mark fomied by the light exposure of the 5 
first photomask 21 and has a shape equal to or simitar 
to a part of the device pattern 4 included in the first pho- 
tomask 21 . On the other hand, the mark 43 for inspect- 
ing the deviation of alignment is a mark formed by the 
light exposure of the second photomask 22 and has a 
shape equal to or simitar to a part of the device pattern 
(not shown) included in the second photomask 22. In 
FIG. 1 C, the mark 43 for inspecting the deviation of over- 
lay is shown in a large shape differing from the actual 
shape for the sake of convenience in the drawing. In 
general, however, the mark 43 Is divided like the mark 
42 for Inspecting the deviation of alignment, though it is 
possible for the marks 42 and 43 to be slightly different 
from each other in the shape. 

[0048] Incidentally, It is possible to transfer the con- 
ventional patterns 1 01 and 1 02 simultaneously by using 
the photomasks 21 and 22 for use in combination in the 
present invention, as shown in FIG. 1C. The mark con- 
sist of the mark 1 02 for inspecting the deviation of over- 
lay, which is formed by using the first photomask 21 , and 
the mark 101 for Inspecting the deviation of overlay, 
which is formed by using the second photomask 22. 
[0049] As described above, in the first embodiment of 
the present Invention, each of the alignment mark 41 
and the marks 42, 43 for inspecting the deviation of over- 
lay includes a part or a similar pattern of the devfce pat- 
tern, with the result that these marks receive the error 
caused by the influence of the aberration of the projec- 
tion optical system such as a projection lens used in per- 
forming the pattern transfer in substantially the same de- 
gree. This implies that, since the amounts of positional 
deviation are the same for each of these patterns and 
marks, it is possible to expect the mask alignment and 
device pattern overlay with a high accuracy In the fol- 
lowing exposure steps. 

[0050] A second embodiment of the present Invention 
will now be described with reference to FIGS. 2A to 2D 
which collectively show schematically the alignment 
mark and the mark for inspecting the deviation of over- 
lay, in a case In which are fomied different patterns on 
the same photomask. 

[0051] The second embodiment is featured in that, in 
the case where a first photomask and a second photo- 
mask are used in the lithography step included in the 
manufacturing process of a semiconductor device, and 
the light exposure is perfomned by using the first or sec- 
ond photomask, each of the mark for inspecting the de- 
viation of overlay of the device patterns and the align- 
ment mark includes at least a part of the device pattern 
shape included in the photomasks. 
[0052] The first photomask includes first and second 
device patterns having different sizes and shapes and 
the second photomask includes a third device pattern 
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of a size and shape different from those of the first and 
second device patterns. Therefore, the first and second 
photomasks include the overlay inspection mark and an 
alignment mark each having at least a part of these first 
to third device patterns. 

[0053] In other words, each of the alignment mark and 
the mark for inspecting the deviation of overlay Isfomned 
by combining different patterns on the same photomask. 
The patterns are selected from the typical patterns with- 
in the device patterns included in the first and second 
photomasks. 

[0054] In the second embodiment, a thick pattern and 
a fine pattern are selected from the device pattern in 
order to facilitate the description of the present inven- 
tion. These thick pattern and fine pattern are alternately 
arranged in the patterns of the alignment mark and the 
mark for inspecting the deviation of overlay. The thick 
pattern and the fine partem differ from each other in the 
amount of generation of the positional error when these 
pattems are transferred onto the wafer. It is possible to 
measure the positions of the thick pattern and the fine 
pattern by subjecting the generation amount of the po- 
sitional error to a signal processing. 
[0055] As shown in FIG. 2A, an alignment mark con- 
sisting of a thick pattern 32 and a thin pattern 33 alter- 
nately arranged Is fomned in a first photomask 31 . The 
alignment mark is transferred onto a wafer 30 by using 
these thick pattern and fine pattern. The fine pattern 33 
in a position that should originally be transferred is ac- 
tually deviated in its position so as to actually allow a 
fine pattern 34 to be transferred in a deviated position. 
The rate of the positional deviation of the fine pattern 33 
is larger than that of the thick pattem 32. Since the thick 
pattern 32 and the fine pattern 33 differ from each other 
in the amount of the positional error in X and Y directions 
when transfen'ed onto the wafer, each of the position of 
the thick pattern 32 and the position of the fine pattern 
33 is measured by a signal processing in view of the 
difference in the generation amount of the positional er- 
ror noted above. 

[0056] When an alignment mark is transferred onto 
the wafer 30 using the first photomask 31 , the ideal po- 
sition of the fine pattern 33 shown by the dotted lines is 
deviated at the position shown by the solid lines as the 
deviated fine pattern 34. The degree of the deviation of 
the fine pattern 34 is larger than that of the thick pattem 
32. In this case, the deviation of the thick pattern 32 is 
assumed to be substantially zero. 
[0057] However, in fact, the deviation of the thick pat- 
tern 32 is not zero and is deviated slightly in X and Y 
directions. Therefore, when a distance between the 
transferred thick pattem 32 and the transferred thin pat- 
tern 34 is measured, the measured distance will denote 
a sum of an original distance between the thbk and thin 
patterns on the photomask 31 and a difference between 
the deviation of the thick pattern and the deviation of the 
thin pattern transferred on the wafer, or a relative devi- 
ation amount therebetween. Therefore, when the origi- 
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nal distance is subtracted from the sum value, the re- 
sultant value will denote a relative deviation amount AX 
in tlie X direction. In this manner the positional deviation 
amount AX due to the pattern difference of the device 
patterns can be determined on the alignment mark 
transferred on the wafer. 

[0058] The relative deviation amount between align- 
ment marks corresponding to the thick pattem 32d and 
thin pattern 33d which are included in the device pattern 
in the first photomask is measured by processing meas- 
ured signals by taking the amount AX into consideration. 
[0059] For example, as shown in FIG. 2D, a pattern 
39d corresponding to a device pattern is transferred be- 
tween the thick pattern 32 and the thin pattern 33 having 
an intermediate size between those of the thick and thin 
patterns 32 and 33 on the wafer using the second pho- 
tomask. In this case, since the relative deviation 
amounts AX of the thick and thin patterns 32 and 33 are 
known, it is easy to align the second photomask so as 
to position the third pattern 39d at the center position 
between the thick and thin patterns 32 and 33. 
[0060] FIGS. 2B and 2C show another case In which 
a third pattern 39d Is first formed on the wafer using the 
first photomask and then the overlay inspection marks 
used to transfer the thick pattem 32d and thin pattern 
33d are fomned in such a manner that the third pattern 
39d Is positioned at the center of the thick and thin pat- 
terns 32d and 33d, as shown In FIG. 2D. 
[0061] As shown in FIGS. 2B and 2C, the overlay in- 
spection marks in the case where the device patterns 
have thick patterns, or the marks for inspecting the de- 
viation of overlay for a large pattern comprising refer- 
ence patterns 35 and 37 are formed on the wafer using 
the first photomask 31 . In the same time, the third pat- 
tern 39d having the Intermediate size is formed as 
shown in FIG. 20. 

[0062] In the next step, another thick pattem 36 Is 
formed as the overlay inspection mark inside the thick 
patterns 35 by the second photomask. The third pattern 
39d is designed to be formed at an intermediate position 
of the thick and thin patterns 32d and 33d as shown in 
FIG. 2D. 

[0063] In the same time, inside the thick reference 
patterns 37 thin pattern 38 for the overlay inspection 
mark is formed using the second photomask as shown 
in FIG. 20. 

[0064] The mark for inspecting the deviation of align- 
ment for a small pattern comprises a thick pattern 37 
formed of the first photomask and a fine pattern 38 
formed of the second photomask. 
[0065] In this case, the overlay error in the case where 
the device pattern has a thick pattern can be measured 
using the overlay inspection marks 36 and 36 shown in 
FIG. 2B, and the overlay error in the case of thin device 
pattern can be measured using the overlay inspection 
marks 37 and 38 shown in FIG. 2C. 
[0066] When an overlay inspection mark for the large 
pattern and an overlay inspection mark for the small pat- 



tern are prepared on the first and second photomasks, 
the overlay inspection for the respective device patterns 
can be perfonrned. Therefore, as shown in FIG. 2D, it is 
easy to form the thbk pattem 32d and the thin pattern 
5 33d using the second photomask with respect to the de- 
vice pattern 39d of the intennediate size using the first 
photomask at a correct position. 
[0067] A third embodiment of the present invention 
will now be described with reference to FIGS. 3A to 3C, 
Specifically, FIGS, 3A to 3C collectively show schemat- 
ically the marks for inspecting the deviation of alignment 
each formed on the photomask. 
[0068] In the third embodiment, first and second sets 
of overlay inspection marks are formed using the first 
and second photomasks. The first set of overlay inspec- 
tion marks are prepared for measuring a first error de- 
noting mainly a mechanical error caused by the expo- 
sure apparatus, which does not Include an error due to 
the aberration of the projection lens. The second set of 
overlay inspection marks are prepared for measuring a 
second error mainly caused by the exposure error due 
to the projection lens. 

[0069] When an overlay exposure using a second 
photomask is performed on the pattem formed on the 
chip using a first photomask, the overlay of the second 
photomask is adjusted by taking the first and second er- 
rors into consideration, thereby achieving a desired ac- 
curacy of the pattern overlay. 

[0070] In this case, it is possible to use an alignment 
mark equal to that used in the first embodiment shown 
in FIG. 1 A and the marks shown in FIGS. 3A to 3C as 
marks for inspecting the deviation of overlay In the case 
where the light exposure is performed by using the first 
photomask and the second photomask. The transferred 
patterns in the step of the light exposure perfomied by 
using the first photomask are the outside patterns 61 
shown In FIG. 3A, a thick frame-like reference pattern 

64 of a rectangular shape and the overlay inspection 
mark 63 having a device pattern as shown in FIG. 38. 
[0071] The patterns transferred in the light exposure 
step using the second photomask are an inside pattern 
62 shown in FIG. 3A, a thick frame-like reference pattern 

65 having a rectangularshape as shown in FIG. 3C, and 
the overlay inspection mark 66 having a device pattern 
as shown in FIG. 3C. 

[0072] First, using the reference pattern 64 and the 
pattern 63 having the device pattern shape, a relative 
deviation amount AX1 caused by the exposure by using 
the first photomask is measured. 
[0073] For example, the measured value AX1 can be 
obtained on the basis of the distance between a inside 
line of the reference pattem 64 in the X direction and the 
side of the pattern 63 in the X direction in 



[0074] On the other hand, as shown in FIG. 3C, a ref- 
erence pattern 65 and a pattem 66 having the device 
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pattern shape in the second photomask are formed in 
the second photomasl< in the same manner as the pat- 
terns 63 and 64 fomned in the first photomask. The po- 
sitional deviation amount in the X direction between the 
two kinds of patterns such as the reference pattern 65 
and the pattern 66 representing the device pattern is al- 
so measured in the second photomask. The measured 
deviation is denoted as AX as shown in FIG. 3C. 
[0075] Further, the positional deviation amount be- 
tween the first photomask and the second photomask 
measured by the conventional marks 61 and 62 is meas- 
ured as AX12. The AX12 may be measured as a dis- 
tance between a side line of the outside pattern 61 and 
a corresponding side line of the inside pattern 62 facing 
the outside pattern 61 . 

[0076] The positional deviation amount AX12D be- 
tween the device pattern transferred by the first photo- 
mask and the device pattern transferred by the second 
photomask can be obtained from these three measured 
values by the formula given below: 

AX12D: AX12 + AX1 + AX2 

[0077] It is possible to obtain a high overlay accuracy 
by makingthevalueof AX12Dto be zero in the next light 
exposure step using the overlaid masks. 
[0078] Also, in the third enribodiment shown in FIGS. 
3B and 3C, the four sides of the overlay Inspection 
marks 63 and 66 having the device pattern shape is sur- 
rounded by the reference marks 64 and 65. However, 
the present invention is not limited to the particular con- 
struction. For example, it is possible to have only two 
sides in the X and Y directions of the overlay inspection 
mark 63 surrounded by the reference mark 64. 
[0079] It is also possible to arrange the inspection 
marks with a reference pattern sandwiched therebe- 
tween. Further, It is possible to arrange the reference 
pattern simply within a measuring region in the vicinity 
of the device pattem. 

[0080] A fourth embodiment of the present Invention 
will now be described with reference to FIGS. 4, 5A and 
5B. FIG. 4 schematically shows an alignment mark 
formed by combination of different patterns on the same 
photomask. On the other hand, FIGS. 5A and 5B collec- 
tively show schematically a mark for inspecting the de- 
viation of overlay formed by the combination of different 
patterns on the same photomask. 
[0081 ] The fourth embodiment covers the case where 
a first photomask and a second photomask are used in 
the lithography steps included in the manufacturing 
process of a semiconductor device, and is featured in 
that, when the light exposure is performed by using the 
first or second photomask, a mark for inspecting the de- 
viation of overlay of the photomask and an alignment 
mark are constructed to include at least a part of the 
device pattem included in the photomask, and that an 
alignment mark and a mark for inspecting the deviation 



of overlay are formed by the combination of different pat- 
terns on the same photomask. 

[0082] However, in the case of using the alignment 
mark and the mark for inspecting the deviation of overlay 

5 as shown In, for examples, FIGS. 2A to 2C, the length 
in the longitudinal direction is rendered very large com- 
pared with the device pattern, even if the pattern size in 
the width direction corresponds to the device pattem. In 
such a case, there is a possibility of occurring an incon- 

10 venience that is not expected in the device pattern to 
take place in the process of consecutively executing 
these marks. 

[0083] For example, a problem is generated in re- 
spect of the dependence of the dicing on the pattern in 

IS the CMP process, making it necessary to shorten the 
length of the mark. Under the circumstances, the align- 
ment mark is divided for use as shown in FIG. 4. Also, 
the mark for Inspecting the deviation of overlay is also 
divided as shown in FIGS. 5A and SB. To be more spe- 

20 cific, each of the fine patterns and the thick patterns is 
divided into a plurality of small patterns. 
[0084] As shown in FIG. 4, an alignment mark con- 
sisting of a thick pattern 42 and a fine pattern 43 is 
formed on the first photomask 41 . The alignment mark 

25 is transfen-ed onto the wafer by using the particular 
alignment mark formed on the first photomask 41. The 
fine pattern in a position that should originally be trans- 
ferred is actually deviated in its position so as to actually 
allow a fine pattern to be transferred in a deviated posi- 

30 tion. The rate of the positional deviation of the fine pat- 
tern is largerthan that ofthe thick pattem. Since the thick 
pattern and the fine pattern differ from each other in the 
amount of the positional error when transferred onto the 
wafer, each of the position of the thick pattem and the 

35 position of the fine pattern is measured by a signal 
processing in view of the difference in the generation 
amount ofthe positional error noted above. 
[0085] Also, as shown in FIGS. 5A and 5B, when it 
comes to the mark for inspecting the deviation of align- 

40 ment formed on the wafer, the mark for inspecting the 
deviation of overlay for a large pattern comprises a thick 
pattern 45 formed of the first photomask and another 
thick pattem 46 fonned of the second photomask. On 
the other hand, the mark for inspecting the deviation of 

45 overlay for a small pattern comprises a thick pattem 47 
formed of the first photomask and a fine pattern 48 
formed of the second photomask. 
[0086] If the marks for inspecting the deviation of 
overlay are prepared for the large pattem and the small 

50 pattern, respectively, as described above, it is possible 
to measure the deviation of alignment relative to each 
of these large and small patterns. The reference pat- 
terns 64 and 65 shown in FIGS. 38 and 3C can also be 
divided for use as in the third embodiment. With the par- 

55 ticular construction, it is possible to measure the devia- 
tion of alignment for each of the patterns. 
[0087] A fifth embodiment of the present Invention will 
now be described with reference to FIGS. 6A to 6E, 
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which are cross sectional views coilectivefty showing the 
manufacturing process of a semiconductor device. De- 
scribed In the following Is manufacturing steps of a sem- 
iconductor device by employing the alignment method 
of the present invention. 

[0088] In the first step, a silicon oxide (SiOj) film 73 
is formed on a semiconductor substrate 70 such as a 
silicon semiconductor substrate, followed by forming a 
photoresist film 74 on the silicon oxide film 73, as shown 
in FIG. 6A. Further, the photoresist film 74 is selectively 
exposed to light by using a first photomask 71 described 
previously in conjunction with the first to fourth embod- 
iments, followed by the developing treatment to form 
open portions. 

[0089] Then, the silicon oxide film 73 Is etched with 
the photoresist 74 used as a mask so as to form contact 
holes in the silicon oxide film 73, followed by forming a 
first layer aluminum wiring 75 on the silicon oxide film 
73, as shown in FIG. 6B. The first layer aluminum wiring 
75 is electrically connected to the semiconductor sub- 
strate 70 via the contact holes. 

[0090] In the next step, a silicon oxide (Si02) film 76 
is formed in a manner to cover the upper surface of the 
first layer aluminum wiring 75, followed by planarizing 
the surface of the silicon oxide film 76 by CMP, as shown 
in FIG. 6C. 

[0091] Then, a photoresist film 77 is fonned on the sil- 
icon oxide film 76. The photoresist film 77 is then selec- 
tively exposed to light by using a second photomask 72 
of the construction equal to that described previously In 
conjunction with the first to fourth embodiments so as to 
fonn an open portion, as shown in FIG. 6D. Then, the 
silicon oxide film 76 Is etched with the photoresist film 

77 used as a mask so as to form a contact hole in the 
silicon oxide film 76. 

[0092] After removal of the photoresist film 77, a sec- 
ond layer aluminum wiring 78 is formed on the silicon 
oxide film 76, followed by patterning the second layer 
aluminum wiring 78. The second layer aluminum wiring 

78 Is electrically connected to the first layer aluminum 
wiring 75 via the contact hole, as shown in FIG. 6E. 
[0093] In the manufacturing process described 
above, each of the first and second photomasks Is con- 
structed such that each of the alignment mark and the 
mark for inspecting the deviation of overlay includes a 
part of the device pattern or an equivalent pattern as in 
the first embodiment. It follows that the alignment mark 
and the mark for Inspecting the deviation of overlay re- 
ceive the error caused by the influence given by the ab- 
erration of the projection optical system Including a pro- 
jection lens used in performing the pattern transfer in 
substantially the same degree. As a result, the amount 
of the positional deviation of the pattern is the same, 
making it possible to achieve an alignment of a high ac- 
curacy, i.e., formation of the device pattern. 

[0094] FIG. 7 schematically shows that a large 
number of chips 11 are formed on the wafer 1 such as 
a silicon wafer. The chips 11 are arranged on the wafer 



1 to fomn a two dimensional array, and dicing lines 12 
are formed between the adjacent chips 11. After the 
processing of the wafer 1 , the wafer 1 is cut along the 
dicing lines 12 so as to obtain a plurality of the Individual 
5 Chips 11. 

[0095] The alignment mark and the mark for inspect- 
ing the deviation of overlay referred to in each of the first 
to fourth embodiments of the present-invention de- 
scribed above are constructed as follows: 
10 . . 

(1 ) These marks can be formed on the dicing lines. 

(2) These marks can be formed in positions close 
to the device pattern on each chip. 

(3) The device pattern formed in a selected single 
15 chip can be used as an alignment mark and a mark 

for inspecting the deviation of overlay in the subse- 
quent lithography step. 

[0096] Since each of the alignment mark and the mark 
for inspecting the deviation of overlay includes a part of 
the device pattern or an equivalent pattern, these marks 
receive an error caused by the influence given by the 
aberration of the projection optical system used in per- 
forming the pattern transfer In substantially the same de- 
gree as the device pattern. This implies that the posi- 
tional deviation amount of these patterns is the same, 
with the result that it is possible to expect an alignment 
of a high accuracy. It is also possible to perform the 
measurement with a high accuracy in measuring the er- 
ror in the overlay. It should also be noted that, in the 
case of including a plurality of patterns differing from 
each other in the size and shape of the device pattern, 
it is possible to achieve an alignment of a high accuracy 
even if the positional deviation amount caused^by, for 
example, the aberration of the projection optical'system 
differs depending on the pattern, 
[0097] What should also be noted Is that it is possible 
to expect an alignment of a high accuracy by measuring 
the positional deviation amount of the device pattem of 
the first photomask and the second photomask, the de- 
viation being caused by, for example, the aberration of 
the projection optical system, and by using the result of 
the measurement for the correction of the position in 
performing the light exposure by using the first photo- 
mask and second photomask which areoveriald one up- 
on the other. 



Claims 

1. An alignment method, characterized by compris- 
ing the steps of: 

forming at least a first device pattern (4) and an 
alignment mark (25A) on a wafer (1), using a 
first photomask (21 ) having the first device pat- 
tern and the alignment mark which has a shape 
equal to or similar to that of said first device pat- 
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tern; and 

positioning a second photomask (22) with re- 
spect to a resist film {22A) formed on said wafer 
(1) according to said alignment mark (25A) 
formed on said wafer. 5 

An alignment method according to claim 1 , charac- 
terized by further comprising the steps of: 

forming on said wafer a first deviation inspec- io 
tion mark (5A) together with said first device 
pattem (4) and said alignment mark (25A), us- 
ing said first photomask (21 ) having the first de- 
viation Inspection mark In addition to the first 
device pattem and the alignment mark; is 
positioning said second photomask (22) with 
respect to the alignment mark and the first de- 
viation inspection mark formed on said wafer, 
said second photomask having a second de- 
vice pattem and a second deviation inspection so 
mark (43) which has a shape equal to or similar 
to that of said second device pattern; and 
forming, at a position on said resist film (22A) 
corresponding to said first deviation inspection 
mark, an exposure pattem of said second de- 55 
viation Inspection mark, together with said sec- 
ond device pattern. 



forming the alignment mark (31) and the first 
device pattern on the wafer by using the first 
photomask (21) having the first device pattern 
including first and second device pattern ele- 35 
ments with different sizes and shapes and 
alignment mark including first and second 
alignment mark elements (32, 33) with sizes 
and shapes corresponding to those of the first 
and second device pattern elements; and 40 
positioning said second photomask (22) with 
respect to said wafer according to positions of 
said first and second alignment mark elements 
of the alignment mark. 

45 

An alignment method according to claim 3, charac- 
terized in that said first alignment mark element 
(32) has a size and a shape to cause an exposure 
position deviation amount due to an optical system 
of an exposure apparatus for exposing the resist so 
film being smaller than that caused by said second 
alignment mark element (33). 

An alignment method according to claim 2, charac- 
terized in that said first photomask has first and ss 
second deviation inspection reference marks (35, 
37) having similar size and shape with each other; 
and 



said second photomask has a first inspection 
mark (36) with a size and shape similar to said 
first deviation inspection reference mark, the 
first inspection mark being positioned on said 
wafer in association with said first deviation in- 
spection reference mark, and has a second in- 
spection mark (38) causing an exposure devi- 
ation amount due to an optical system of an ex- 
posure apparatus used for exposing said resist 
film larger than that of said first inspection mark, 
the second inspection mark (38) being posi- 
tioned on said wafer in association with said 
second deviation inspection reference mark 
(37); and 

the alignment method further comprising the 
steps of: 

correcting the exposure positions of the 
first and second photomasks (21 . 22) using se- 
lectively one of a first arrangement (35, 36) or 
a second arrangement (37, 38) according to the 
size and shape of the device pattern fomned in 
said second photomask, the first an-angement 
being a combination of said first deviation in- 
spection reference mark and said first inspec- 
tion mark and the second arrangement being a 
combination of said second deviation inspec- 
tion reference mark and said second inspection 
mark. 

An alignment method according to claim 2, charac- 
terized in that said first photomask (21) has a first 
deviation inspection mark, a first reference mark 
(64), and a second deviation inspection mark (65) 
which has a size and a shape equal to or similar to 
said first device pattern deviated largely caused by 
the optical system of an exposure apparatus with 
respect to the first reference pattem; and 

said second photomask (22) has a second ref- 
erence mark (65), a third deviation inspection 
mark (66) which has a size and a shape equal 
to or similar to said second device pattern de- 
viated largely caused by the optical system of 
the exposure apparatus with respect to the sec- 
ond reference pattern, and a fourth inspection 
mark (62) positioned in association with the first 
deviation Inspection mark formed on said wa- 
fer; and 

the alignment method further comprising the 
steps of: 

calculating a sum of a first deviation be- 
tween said first and fourth deviation in- 
spection marks (64, 63), a second devia- 
tion between said first reference pattern 
and said second deviation inspection mark 
(65, 66), and a third deviation between said 
second reference pattem and said third de- 



An alignment method according to claim 1 , charac- 
terized by further comprising the steps of: 30 6. 
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viation inspection mark (61 , 62); and 
correcting an exposure position of anotlner 
photomask using the calculated sum. 

7. An overlay inspection method for a photomask, s 
characterized by comprising the steps of: 

forming on a wafer (1 ) a first device pattern and 
an alignment mark, using a first photomask (21) 
having at least the first device pattern and the io 
alignment mark (41) which has a shape equal 
to or similar to the first device pattern; 
exposing a resist film (21 A) formed on the wafer 
(1) to the second photomask (22) according to 
the alignment mark: and ^5 
determining the positioning accuracy of the 
second photomask (22) with respect to the wa- 
fer (1) using the alignment mark (41). 

8. An overlay inspection method according to claim 7, 20 
characterized by further comprising the steps of: 

forming on said wafer (1) a first deviation in- 
spection mark together with said first device 
pattern and said alignment mark, using said ^5 
first photomask (21) having the first deviation 
inspection mark in addition to the first device 
pattern and the alignment mark (41); 
positioning said second photomask (22) with 
respect to the alignment mark (41 ) and the first 30 
deviation inspection mark formed on said wa- 
fer, said second photomask having a second 
device pattern and a second deviation inspec- 
tion mark (42) which has a shape equal to or 
similar to that of said second device pattern; 35 
and 

forming, at a position on said resist film (22A) 
corresponding to said first deviation inspection 
mark, an exposure pattern of said second de- 
viation inspection mark, together with said sec- 
ond device pattern. 

9. An overlay inspection method according to claim 7, 
characterized by further comprising the steps of: 

45 

fomning the alignment mark and the first device 
pattern on the wafer (1) by using the first pho- 
tomask (21) having the first device pattern in- 
cluding first and second device pattern ele- 
ments with different sizes and shapes and 
alignment mark including first and second 
alignment mark elements (32, 33) with sizes 
and shapes corresponding to those of the first 
and second device pattern elements; and 
positioning said second photomask (22) with 55 
respect to said wafer according to positions of 
said first and second alignment mark elements 
(32, 33) of the alignment mark. 



10. An overlay inspection method according to claim 9, 
characterized in that said first alignment mark el- 
ement (32) has a size and a shape to cause an ex- 
posure position deviation amount due to an optical 
system of an exposure apparatus for exposing the 
resist film being smaller than that caused by said 
second alignment mark (33). 

11. An overlay Inspection method according to claim 8, 
characterized in that said first photomask (21 ) has 
first and second deviation Inspection reference 
marks (35, 37) having similar size and shape with 
each other; and 

said second photomask (22) has a first inspec- 
tion mark (36) with a size and shape similar to 
said first deviation inspection reference mark, 
the first Inspection mark being positioned on 
said wafer in association with said first devia- 
tion Inspection reference mark, and has a sec- 
ond inspection mark (38) causing an exposure 
deviation amount due to an optical system of 
an exposure apparatus used for exposing said 
resist film larger than that of said first inspection 
mark, the second inspection mark being posi- 
tioned on said wafer in association with said 
second deviation inspection reference mark 
(37); and 

the overlay inspection method further compris- 
ing the steps of: 

correcting the exposure positions of the 
first and second photomasks (21 , 22) using se- 
lectively one of a first arrangement or a second 
arrangement according to the size andi shape 
of the device pattern formed in said second 
photomask, the first arrangement (35, 36) be- 
ing a combination of said first deviation inspec- 
tion reference mark and said first inspection 
mark and the second arrangement (37, 38) be- 
ing a combination of said second deviation in- 
spection reference mark and said second in- 
spection mark. 

12. An overlay inspection method according to claim 8, 
characterized in that said first photomask (21 ) has 
a first deviation inspection mark (61), a first refer- 
ence mark (64), and a second deviation Inspection 
mark (63) which has a size and a shape equal to or 
similar to said first device pattern deviated largely 
caused by the optical system of an exposure appa- 
ratus with respect to the first reference pattern; and 

said second photomask has a. second refer- 
ence mark (65), a third deviation inspection 
mark (66) which has a size and a shape equal 
to or similar to said second device pattern de- 
viated largely caused by the optical system of 
the exposure apparatus with respect to the sec- 
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ond reference pattern, and a fourth Inspection 
mark (62) positioned in association with the first 
deviation inspection nnark fomned on said wa- 
fer; and 

the overlay inspection nnethod further connpris- s 
ing the steps of: 

calculating a sum of a first deviation be- 
tween said first and fourth deviation in- 
spection marks (61, 62), a second devia- io 
tion between said first reference pattern 
and said second deviation inspection mark 
(64, 63), and a third deviation between said 
second reference pattern and said third de- 
viation inspection nnark (65, 66); and is 
correcting an exposure position of another 
photomask using the calculated sum. 

13. A photomask characterized by comprising: 

20 

a device pattern (4); 

an alignment mark (25A) having a size and a 
shape equal to orsimilarto those of said device 
pattern; and 

a deviation inspection mark (5A) having a size 25 
and a shape equal to or simitar to those of said 
device pattern. 

14. A photomask characterized by comprising: 

30 

a device pattern configuration (4) including at 
least two device patterns having different sizes 
and shapes; 

an alignment mark including at least two align- 
ment mark elements (32, 33) having different 35 
sizes and shapes corresponding to those of the 
device patterns; and 

a deviation inspection mark (37, 38) having a 
shape including a part of said device pattern 
configuration. 40 

15. A photomask characterized by comprising: 

a device pattem configuration (4); 
an alignment mark including a reference pat- 45 
tern (32) and a part (33) of said device pattern 
configuration; and 

a deviation inspection mark having a shape in- 
cluding a part of said device pattern configura- 
tion, so 

16. A photomask according to any one of claims 8 to 
15, characterized in that said alignment mark (32, 
33) and said deviation inspection mark (35-38) re- 
spectively have a width and a length con-esponding 55 
to those of said device pattern configuration. 
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